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PROBLEM TO BE SOLVED: To obtain an optical disk and its producing method, which is 
capable of reducing the generation of warpage of the disk caused by the change of 
temp, or humidity due to the change of utilizing environment by forming a 1st 
reflection film layer and/or a 2nd reflection film layer of the optical disk to be 
porous . 

SOLUTION: The optical disk 10 is produced by forming the porous reflection film layer 
13 on the signal surface 12 of a substrate 11 having a projecting and recessing 
pattern responding to a recording signal on a prescribed surface and a protective 
film 14 on the reflection film layer 13 . As a result, since the hygroscopicity in the 
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♦ NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] this invention is explained in order of the following. 

The technical field Prior art to which invention belongs ( diawing 4 ) 

Object of the Invention ( drawing 5 ) 

The means for solving a technical problem ( drawing 1 ) 

The gestalt of in^lementation of invention (drawing 1 - drawing 3 ) 

Effect-of-the-invention [0002] 

[The technical field to which invention belongs] Especially this invention is applied to the manufacture method of the optical 
disk only for read-out, and an optical disk about the manufacture method of an optical disk and an optical disk, and is suitable. 
[0003] 

[Description of the Prior Art] The field in which the record pit of the substrate 2 created by injection molding etc. using plastic 
material, such as a polycarbonate, was formed as this kind of optical disk 1 only for read-out was conventionally shown in 
drawing 4 Upwards, the reflective membrane layer 3 is formed by therefore applying material with the high reflection factor of 
light (generally pure aluminiimi) to a sputtering system by predetermined thickness. (This is hereafter called signal side) In order 
to prevent oxidization of this reflective membrane layer 3 etc., it is formed on the reflective membrane layer 3 by carrying out 
the laminating of the protective coat layer 4 which therefore becomes the spin coat method by ultraviolet-rays hardening type 
acrylic resin etc. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, for a low reason, in the signal side side of a substrate, a low receives 
hygroscopicity / hygroscopicity ] as compared with a substrate 2, and other signal side [ of a substrate 2 ] and field side which 
counter has [ die reflective membrane layer 3 ] hygroscopicity very high in this kind of optical disk 1, as conpared with a signal 
side side. For this reason, for this kind of optical disk 1, the problem big curvature arises in the direction of a path of a disk, and 
a disk deforms into an arc shape, and it becomes impossible to read a signal since [ of a substrate 2 ] a side absorbs moisture and 
swells on the other hand when the operating enviroimient of an optical disk 1 etc. receives the abrupt change of **** 
intermediary temperature or humidity, for example, as shown in drawing 5 at the time of humidification when extreme is ******. 

[0005] Moreover, in an optical disk 1, the protective coat layer 4 is formed on the reflective membrane layer 3 by applying 
ultraviolet-rays hardening acrylic resin on the reflective membrane layer 3, irradiating ultraviolet rays, and stiffening 
ultraviolet-rays hardening acrylic resin. However, the pull strength (it is only hereafter called pull strength) which is going to pull 
up the both ends of a disk as shown in drawing 5 after hardening since [ that the contraction at the time of hardening is large ] 
membraneous quality is strong arises, and, as a result, for an optical disk 1, anti-intermediary striped ****** is [ ultraviolet-rays 
hardening acrylic resin ] ****** to an arc shape, 

[0006] Thus, therefore, it becomes the abrupt change of the tenperature by change, or humidity of the operating envirorunent of 
an optical disk 1 etc. especially in the optical disk of high-density record of a digital video disc (DVD) etc. that curvature arises 
on a disk with an important problem. 

[0007] this invention was made in consideration of the above point, and tends to propose the manufacture method of of the 
optical disk and optical disk which can reduce generating of the curvature in the disk resulting fi*om the change of the 
temperature by change, or humidity of an operating enviroimient etc. 
[0008] 

[Means for Solving the Problem] In order to solve this technical problem, in the optical disk of this invention, an optical disk has 
the substrate which has a concavo-convex pattem according to the record signal on a predetermined side, the reflective 
membrane layer which becomes by the porosity formed on the predetermined side of a substrate, and the protective coat layer 
formed on the reflective membrane layer. 

[0009] Moreover, the substrate by which the concavo-convex pattem according to the 1st record signal was formed on the 
predetermined side in the optical disk of this invention, The spacer layer which makes the light in which it was formed on the 1st 
reflective membrane layer formed on the predetermined side of the substrate concerned, and the 1st reflective membrane layer 
concerned, and the concavo-convex pattem according to the 2nd record signal was formed penetrate, the 1 st reflective membrane 
layer of an optical disk which has the 2nd reflective membrane layer formed on the spacer layer concerned, and the protective 
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coat layer formed on the 2nd reflective membrane layer concerned ~ and ~ or the 2nd reflective membrane layer is formed in 
porosity 

[0010] Moreover, in the manufacture method of the optical disk of this invention, in the 1st process, the manufacture method of 
an optical disk creates the substrate which has a concavo-convex pattern according to the record signal on a predetermined side, 
forms the reflective membrane layer which becomes by porosity on the predetermined side of a substrate in the 2nd process, and 
formed the protective coat layer in the 3rd process on the reflective membrane layer which becomes by porosity. 
[001 1] Moreover, it sets to the manufacture method of the optical disk of this invention. The manufacture method of an optical 
disk creates the substrate which has a concavo-convex pattern according to the 1st record signal on a predetermined side in the 
1st process, and sets it at the 2nd process. While forming the 1st reflective membrane layer on the predetermined side of a 
substrate and forming the spacer layer which makes light penetrate on the 1st reflective membrane layer in the 3rd process Form 
the concavo-convex pattern according to the 2nd record signal on a spacer layer, and it sets at the 4th process, a spacer layer top 
-- the 2nd reflective membrane layer ~ forming - the 5th process - setting — a 2nd reflective membrane layer top - a protective 
coat layer — forming — the 1st process ~ and — or in the 3rd process, the reflective membrane layer which becomes by porosity 
was formed 

[0012] In the optical disk of this invention, since the reflective membrane layer of an optical disk is formed in porosity, on the 
other hand, it can make near hygroscopicity almost of the same grade the signal side side of a substrate, moreover, the optical 
disk of this invention - setting — the 1 st reflective membrane layer of an optical disk — and — or since the 2nd reflective 
membrane layer is formed in porosity, on the other hand, it can make near hygroscopicity almost of the same grade the signal 
side side of a substrate 

[0013] On the other hand in the manufacture method of the optical disk of this invention, near hygroscopicity can be made 
ahnost of the same grade the signal side side of a substrate by having formed in porosity the reflective fihn formed on the 
predetermined side of a substrate, the 1st reflective membrane layer formed on tlie predetermined side of a substrate -- and ~ or 
on the other hand, near hygroscopicity can be made ahnost of the same grade the signal side side of a substrate by having formed 
in porosity the 2nd reflective membrane layer formed on a spacer layer 
[0014] 

[Embodiments of the Invention] About a drawing, one example of this invention is explained in full detail below. 
[0015] In drawing 1 , the optical disk of this invention is shown as a whole, the aluminimi thin fihn layer 13 is formed as a 
reflective membrane layer on the signal side 12 concerned of the substrate 1 1 by which the concavo-convex pattern (not shown) 
according to the record signal was formed on the predetermined side, on the aluminiun thin film layer 13 concerned, the 
laminating of the protective coat layer 14 is carried out, and 10 is formed. 

[0016] in this optical disk 10, the aluminum thin film layer 13 counters with the hygroscopicity by the side of the signal side 12 
of a substrate 11, and the signal side 12 of a substrate 1 1 ~ it is formed in porosity so that the hygroscopicity by the side of 15 
may become ahnost of the same grade on the other hand Moreover, the size of the hole formed into this aluminum thin fihn layer 
1 3 is formed so that the reproducing characteristics of an optical disk 1 0 may not deteriorate, and it may become smaller than a 
record pit and reproduction wavelength. 

[0017] Therefore, since the hygroscopicity by the side of 15 is ahnost of the same grade as the signal side 12 side of a substrate 
1 1 on the other hand even when an optical disk 10 is used in a humid place, generating of the curvature of a substrate 1 1 can be 
reduced. 

[0018] moreover, the ultraviolet-rays hardening acrylic resin which used the protective coat layer 14 conventionally in this 
optical disk 10 - con^aring - the contraction at the time of hardening - 1-2 [%] grade - low - a pace of expansion ~ 30 [%] 
grades ~ it is high and Young's modulus becomes by the ultraviolet-rays acrylic resin which carried out 30 [%] grade fall 
Therefore, since the ultraviolet-rays hardening acrylic resin used as a protective coat layer 14 has a small contraction at the time 
of hardening and is softly extended well after hardening as compared with the ultraviolet-rays hardening acrylic resin used 
conventionally, it can reduce pull strength sharply after hardening. 

[0019] This optical disk 10 can be manufactured according to the following processes here. The substrate 1 1 which has a 
concavo-convex pattern according to the record signal on a predetermined side first is created. Next, on the signal side 12 of the 
substrate 1 1 concerned, the aluminum thin film layer 1 3 is formed using the direct-current 2 pole sputtering system (this is 
hereafter called DC sputtering system) 20 shown in drawing 2 . 

[0020] This DC sputtering system 20 applies the gas which generated and ionized gas plasma in gas atmosphere (for example, 
argon gas) to the target 21 (for exan^le, aluminum) in a counterelectrode, calculates an atom from the target material 21, and is 
made as [ form / the aluminum thin fihn layer 13 / on the substrate 1 1 which reacted with the argon gas by which the atom was 
activated, and was installed in the anode side ]. 

[0021] 2 which the DC sputtering system 20 becomes with a cathode and an anode in the case of this example ~ it is made as 
perform / sputtering ], having the auxiliary power 24 for reactant spatters, and operating this auxiliary power 24 very much, 
between the cold cathode glow discharge section 22 and DC power supply 23 By making the voltage impressed between an 
anode and a cathode turn on and off, this auxiliary power 24 generates right voltage and negative voltage, and is made as 
change / at high speed / the polarity of an anode and a cathode ]. As for 5-10 [musec] grade and the voltage value, the 
generating frequency of negative voltage is set as 10-20 [%] grade of right voltage by 5-20 [KHz] so that this auxiliary power 24 
may be mentioned later, and the size of the hole formed into the aluminum thin film 13 so that the reproducing characteristics of 
an optical disk 10 may not be degraded may become smaller than a record pit and reproduction wavelength. 
[0022] Sputtering is performed introducing argon (Ar) gas as spatter gas, and operating auxiliary power 24 in practice, in order 
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to form the porous aluminum thin fihn layer 13 on a substrate 1 1 . 

[0023] Thus, since sputtering of the aluminum thin film layer 13 deposited on the substrate 1 1 is therefore periodically carried 
out to the negative voltage generated by auxiliary power 24, into the aluminum thin film layer 13, a small hole (portion black 
smeared away among drawing) is formed partially, and the aluminum thin film layer 13 formed on the substrate 1 1 is formed as a 
porous film, as shown in drawing 3 (A). 

[0024] Since the size of the hole formed into this aluminum thin fihn layer 13 is formed so that it may become smaller than a 
record pit and reproduction wavelength, it does not degrade the reproducing characteristics of an optical disk 1 1 . When an 
aluminum thin fihn layer is incidentally formed by the usual DC sputtering system, as shown in drawing 2 (B), alimiinum has 
deposited in the precise state. 

[0025] consequently, since the aluminum thin film layer 13 formed on the substrate 1 1 will be in the state of being easy to move 
a moisture child through many holes formed into the aluminum thin fihn layer 13, it forms as a reflective membrane layer which 
has hygroscopicity ahnost of the same grade as a substrate 1 1 -- having - therefore, the hygroscopicity by the side of the signal 
side 12 of a substrate 1 1 and a substrate 11 - on the other hand, the hygroscopicity by the side of 15 can be made ahnost of the 
same grade 

[0026] Then, the protective coat layer 14 is formed by applying ultraviolet-rays hardening acrylic resin on the aluminum thin 
film layer 13 formed on the substrate 1 1, and irradiating ultraviolet rays, the ultraviolet-rays hardening acrylic resin which was 
conventionally used as ultraviolet-rays hardening acrylic resin in the case of this example ~ conq)aring ~ the contraction at the 
time of hardening - 1-2 [%] grade ~ low ~ a pace of expansion ~ 30 [%] grades - it is high and the ultraviolet-rays acrylic resin 
in which Young's modulus carried out 30 [%] grade fall is used 

[0027] Therefore, this ultraviolet-rays hardening acrylic resin has a small contraction at the time of hardening as compared with 
the ultraviolet-rays hardening acrylic resin used conventionally, and since after hardening is extended well softly, the protective 
coat layer 14 which the pull strength after hardening reduced can be obtained by forming the protective coat layer 14 using this 
ultraviolet-rays acrylic hardening resin. It is realizable here by increasing a macromolecule rather than the ultraviolet-rays 
hardening resin used conventionally, in order to make it a property which the contraction at the time of hardening is small, and is 
softly extended well after hardening in the property of ultraviolet-rays hardening acrylic resin. 

[0028] In the above conq)osition in this optical disk 10 The porous aluminum thin fihn layer 13 is formed on the substrate 1 1 in 
which the record pit was formed. By having formed the protective coat layer 14 which becomes by the ultraviolet-rays acrylic 
hardening resin to which the contraction at the time of hardening is small, and after hardening is extended well softly on the 
aluminum thin fihn layer 13 While, being able to make the hygroscopicity by the side of 15 ahnost of the same grade on the 
other hand, the pull strength after hardening of ultraviolet-rays hardening acrylic resin of the hygroscopicity by the side of the 
signal side 12 of a substrate 1 1 and a substrate 2 can be reduced. 

[0029] Since according to the above composition an optical disk 1 has the porous aluminum thin fihn layer 13 as a reflective 
membrane layer and it has the protective coat layer 14 which becomes by the ultraviolet-rays hardening acrylic resin to which the 
contraction at the time of hardening is small, and after hardening is extended well softly The pull strength of the protective coat 
layer 14 can be reduced, the hygroscopicity by the side of the signal side 12 of a substrate 1 1, and a substrate 11, while, being 
able to make the hygroscopicity by the side of 15 ahnost of the same grade on the other hand The optical disk which can reduce 
generating of the curvature in the disk which originates in the change of the temperature by change or humidity of an operating 
environment etc. in this way can be realized. 

[0030] Moreover, according to above-mentioned composition, the porous aluminum thin film layer 13 is formed on the substrate 
1 1 in which the record pit was formed. By having formed the protective coat layer 14 which becomes by the ultraviolet-rays 
acrylic hardening resin to which the contraction at the time of hardening is small, and after hardening is extended well softly on 
the aluminiun thin film layer 1 3 While, being able to make the hygroscopicity by the side of 1 5 ahnost of the same grade on the 
other hand, the pull strength after hardening of ultraviolet-rays hardening acrylic resin of the hygroscopicity by the side of the 
signal side 12 of a substrate 1 1 and a substrate 2 can be reduced. The manufacture method of an optical disk that generating of 
the curvature in the disk which originates in the change of the temperature by change or humidity of an operating environment 
etc, in this way can be reduced can be realized. 

[0031] In addition, in an above-mentioned exan^le, although the case where the aluminum thin fihn layer 13 was formed on a 
substrate 1 1 as a reflective membrane layer was described, this invention may form a reflective membrane layer for it using other 
metals, as long as not only this but copper (Cu), gold (Au), or a copper alloy etc. is the metal which has a reflection factor 
required for an optical disk. 

[0032] Moreover, although the case where set the generating frequency of the negative voltage of auxiliary power 24 as 5-10 
[musec] grade, set the voltage value as 10-20 [%] grade of right voltage by 5-20 [KHz], and the porous aluminum thin film layer 
13 was formed on a substrate 1 1 in an above-mentioned example was described As long as this invention can form smaller than a 
record pit and reproduction wavelength the size of the hole of the reflective membrane layer formed not only this but on a 
substrate 1 1, it may change the set point of the generating firequency of reverse voltage, and the voltage value of reverse voltage. 
[0033] It corrqjares with conventional ultraviolet-rays hardening acrylic resin in a further above-mentioned example. Although 
the case where the protective coat layer 14 which becomes by the ultraviolet-rays hardening acrylic resin in which the 
contraction at the time of hardening carried out 1-2 [%] grade fall, and the pace of expansion carried out improvement in 30 [%] 
grades, and Yoimg's modulus carried out 30 [%] grade fall was formed was described this invention may form the protective coat 
layer 14 using other ultraviolet-rays hardening resin, as long as the contraction not only at this but the time of hardening can 
reduce the pull strength after hardening small. 
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[0034] In a further above-mentioned example, the porous aluminum thin film layer 13 is formed on a substrate 11 as a reflective 
membrane layer. Although the contraction at the time of hardening was small and the case where the protective coat layer 14 
which becomes by the ultraviolet-rays hardening acrylic resin which can reduce the pull strength after hardening was formed on 
the aluminum thin fihn layer 13 was described You may make it this invention form not only this but the protective coat layer 14 
which forms the porous aluminum thin film layer 1 3 on a substrate 1 1 as a reflective membrane layer, and comes by 
conventional ultraviolet-rays hardening acrylic resin on the alimiinum thin fihn layer 13. 

[0035] Although the case where this invention was applied to the optical disk 10 with which the aluminum thin fibn layer 13 was 
formed on the signal side 12 of the single substrate 1 1, and the protective coat layer 14 was formed on the aluminum thin film 
layer 13 concerned in the fiirther above-mentioned example was described The optical disk to which physical signal storage 
capacity was made to increase when this invention multilayers the signal side 12 side of not only this but the substrate 11, Two 
substrates 1 1 on which the signal was recorded can be manufactured, and it can apply to the optical disk which has the storage 
capacity of double precision seemingly by making this optical disk of two sheets rival, and is effective especially in these cases. 
[0036] The optical disk to which signal storage capacity was made to increase by multilayering the signal side 12 side of this 
substrate 1 1 The substrate by which the concavo-convex pattern according to the 1st record signal was formed on the 
predetermined side. The spacer layer which makes the light in which it was formed on the 1st reflective membrane layer formed 
on the predetermined side of the substrate concerned, and the 1st reflective membrane layer concerned, and the concavo-convex 
pattem according to the 2nd record signal was formed penetrate. It has the 2nd reflective membrane layer formed on the spacer 
layer concerned, and the protective coat layer formed on the 2nd reflective membrane layer concerned. 

[0037] such an optical disk ~ setting — the 1st reflective membrane layer and - or the 2nd reflective membrane layer is formed 
in porosity, and flie need is accepted, and the contraction at the time of hardening is small, and generating of the curvature in the 
optical disk concerned can be reduced by forming the protective coat layer which becomes by the ultraviolet-rays hardening 
acrylic resin which can reduce the pull strength after hardening 
[0038] 

[Effect of the Invention] Since the reflective membrane layer of an optical disk is formed in porosity as mentioned above 
according to this invention, on the other hand, near hygroscopicity can be made almost of the same grade the signal side side of a 
substrate, and the optical disk which can reduce generating of the curvature in the disk which originates in the change of the 
tenqjerature by change or humidity of an operating environment etc. in this way can be realized. 

[0039] Moreover, as mentioned above, according to this invention, by having formed in porosity the reflective fihn formed on 
the predetermined side of a substrate, on the other hand, near hygroscopicity can be made almost of the same grade the signal 
side side of a substrate, and the manufacture method of an optical disk that generating of the curvature in the disk which 
originates in the change of the temperature by change or humidity of an operating environment etc, in this way can be reduced 
can be realized. 
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4 of 4 



6/19/03 10:55 AM 



